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SUMMARIES 
Multiplication tables for sexagesimal numbers were 
used by the astronomers of the Islamic Middle Ages in 
their arithmetical calculations and in the preparation 
of more sophisticated tables for finding planetary 
psiticnsand for reckoning time by the sun and stars. 
Most ki2own examples of Islamic multiplication tables 
contain about 3,600 entries, although one has been found 
containing 216,000 entries. 
Las tablas de multiplicaci6n en el sistema 
sexagesimal fueron empleadas por 10s astrbnomos de la 
Edad Media Isliimica en sus cdlculos aritmdticos y en la 
preparaci6n de tablas m&s sofisticadas para determinar 
las posiciones de 10s planetas y calcular la hora de1 
dia o de la noche. En general esas tablas de multipli- 
cacidn contienen unas 3600 valores; no obstante, un 
ejemplo de las mismas contiene un total de 216000 
valores. 
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One of the major concerns of the astronomers of medieval 
Islam was the compilation of tables for planetary and spherical 
astronomy. [l] In virtually all of these the entries are 
expressed sexagesimally, that is, to base 60, using the standard 
Arabic alphabetical (abja~I) notation. [ 21 In the modern nota- 
tion used to represent sexagesimals, a number written 2,25;30,17 
means 2 x 60 + 25 + 30/60 + 17/3600. As in decimal arithmetic, 
computation in the sexagesimal system is facilitated by having 
multiplication tables at hand, from which one can read, for 
example, the product 27 x 51 = 22,57 (=1377). Sexagesimal 
multiplication tables of a special kind are attested already in 
Babylonian sources [Neugebauer 1969, 18-29; Neugebauer-Sachs 
1945, 19-331. 
Most Islamic sexagesimal multiplication tables display 
products m x n to two sexagesimal digits for the domains 
m, n = 1, 2 . . . , 59 or 60. These tables thus. have about 3600 
entries. Numerous examples of such tables are now known to 
exist in the vast manuscript sources available for the study of 
Islamic astronomy, and they are referred to in Arabic as al- 
jadwal al-sittini or jadwal al-nisba al-sittiniya.[3] The 
earliest known mention of a table of this kind in an Islamic 
treatise is by Kiishyir ibn LabbHn, writing about the year 1000 
[Levey-Petruck 1965, 98; Luckey 1953, 169-1701. 
Plate I shows an extract from a multiplication table in MS 
Paris Bibliotheque Nationale ar. 2531, fols. 115v-127r, which 
may have been that used by the fifteenth-century Egyptian 
astronomer Ibn al-Majdi [de Slane 1883-1895, 542; King 1974, 
Sec. 71. The argument m, in this case 41, 42 . . . . 50, is read 
from right to left across the top of the page, and the argument 
n is read downwards, from 1 to 30 on the right hand page and 
from 31 to 60 on the left hand page. In this table the argument 
m actually runs to 120 (= 2,0). 
In a rectangular table of products m x n the entries for 
m # n are duplicated because of the commutativity of multipli- 
cation. Thus a triangular table giving products for m& n 
will suffice. Only one such table is known to me in the Islamic 
sources [4], but doubtless this form was also commonly used. 
One small Islamic table giving products for the domains m, n 
= 1, 2 . . . . 10, 20 . . . . 50 has already been described in the 
literature. [ 51 
A rather unusual table is contained in MS Paris Bibliotheque 
Nationale ar. 2552. Miscataloged as a table for timekeeping 
[61, it is in fact a sexagesimal multiplication table displaying 
products m x n to three sexagesimal digits .for the domains 
m = O;l, 0;2 . . . . 59;59, 60;0 and n = 1, 2 . . . . 60. One can 
thus read directly from the table products of the form 
4;27 x 37 = 24,56;39. 
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Plate II: Extract from the multiplication table in MS Paris 
Biblioth&que Nationale, ar. 2552 
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Plate II shows one pair of facing pages of the manuscript. 
The argument m, in this case 14;21, 14;22 . . . . 14;40, is read 
from right to left at the head of each column, and the argument 
n is read downwards. There are 180 such pairs of facing pages 
in the entire set, and the entries number a grand total of 
216,000. The manuscript is undated, and the flysheets have been 
-defaced with some notes on timekeeping written in Turkish. I 
think that the table, which is one of the largest known tables 
from the medieval Islamic period [7], was probably compiled by 
an Ottoman astronomer about the year 1600. 
NOTES 
My research in Egypt during 1972-73 was sponsored by the 
Smithsonian Institution and the National Science Foundation, 
Washington, D.C., and outside Egypt was financed by a grant from 
the Penrose Fund of the American Philosophical Society. Th:s 
support is gratefully acknowledged. The two photographs are 
published with kind permission of the Bibliothsque Nationale, 
Paris. I am also indebted to the Directors of the Libraries 
mentioned in notes 3 and 7 for permission to inspect the manu- 
scripts in their collections. 
1. See, for example [Kennedy 19561 for a survey of over 100 
Islamic zijes or astronomical handbooks with planetary 
tables, and [King 1973a, 1973b, 19741 on extensive Islamic 
tables for planetary equations, timekeeping, and solving 
problems of spherical astronomy. I have prepared a survey 
and analysis of all known medieval Islamic tables for 
reckoning time by the sun and stars and regulating the 
astronomically defined times of prayer. Such tables repre- 
sent a particularly Islamic contribution to the development 
of astronomy. 
2. On the notation see [Irani 19551. The most reliable modern 
works on Islamic sexagesimal arithmetic are [Luckey 1948; 
1951; 19531. 
3. Sources containing multiplication tables which have come to 
my attention are: 
MS Aleppo Ahmadiya 1310 
MS Berlin Ahlwardt 5695, 3, fols. lv-6r 
MS Berlin Ahlwardt 5721, fols. S-35 
MS Berlin Ahlwardt 5722, fols.31-38 
MS Berlin Ahlwardt 5757, fols. 136-137 
MS Berlin Ahlwardt 5758; fols. 59v-71r 
MS Cairo Azhar falak 4386, fols. 465-467 
MS Cairo Dar al-Kutub mTqSt 45 
MS Cairo Dar al-Kutub miqat 64, fols. 79v-94r 
MS Damascus @hiriya 3099, fols. 19Ov-192r 
MS Damascus zahirlya 5623, fols. lv-7r 
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4. 
5. 
6. 
7. 
MS Damascus Jihiriya 7388, fols. 18r-24r 
MS Gotha Forschungsbibliothek A1381, fols. lr-15v 
MS Munich 865 (313) and 866 (318) 
MS Oxford Bodleian Marsh 75 (Uri 1035), fols. 3v-37r 
MS Paris Bibliothbque Nationale ar. 2520, fols. 167v-173r 
MS Paris Bibliotheque Nationale ar. 2531, fols. 115v-127r 
MS Princeton Yahuda 4072, fols. 23r-29r 
P Luckey [1951,68] has drawn attention to a table of the 
same kind in a manuscript which in 1939 was in the Institut 
fUr Geschichte der Medizin und der Naturwissenschaften, 
Berlin (see further Hartner and Ruska [1939, 54/208]). Also, 
0. Neugebauer [1960, 36b] has noted a sexagesimal multipli- 
cation table in a medieval Byzantine astronomical manuscript 
based mainly on Islamic sources. For examples of sexagesimal 
multiplication tables in medieval Hebrew astronomical sources 
see MS Paris Bibliothgque Nationale heb. 1042, fols. 97r- 
102~ and 105r-108v. 
This table is contained in a compendium of medieval scienti- 
fic works entitled J&i' i BahWur-Khani (P. 286 of the 
edition published in Mandi, India, in 1834), to which I was 
referred by Prof. E.S. Kennedy. On this work see [Storey 
1958, 201. 
This table, contained in MS Princeton Yahuda 373, is dis- 
cussed in [Irani 19521. 
See [de Slane 1883-1895, 4591. The manuscript measures 
28.5 x 10.5 ems., and de Slane states that is dates from the 
seventeenth century. The handwriting is similar to that in 
MS Princeton Yahuda 373 (see footnote 5), which is dated 
1650. 
I use the term medieval here since various branches of 
traditional Islamic astronomy were practised in the Near 
East until the turn of the present century. Two other very 
large Islamic astronomical tables are the following: 
(a) The table of Najm al-Din al-Misri (fl. cd. 1250?, Cairo) 
giving the time since rising of the sun or stars as a func- 
tion of their altitude for any latitude, which contains 
over a quarter of a million entries. This is preserved in 
MSS Cairo Dar al-Kutub miqat 132M and Oxford Bodleian Marsh 
672, which are two halves of a unique manuscript.(b) The 
double-argument planetary equation tables of 'Abd al-Rahman 
al-!$SlihI (fl. cd. 1500, Damascus), which contain over 
170,000 entries. These tables display the lunar and plane- 
tary equations as functions of arguments which can be taken 
directly from the mean motion tables, and they are extant 
in numerous sources, including, for example, MSS Princeton 
Yahuda 4402 and Cairo Azhar falak 4386. 
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